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^ ^^£]^r ^7fl£l *fl5L^ ^11:* ^ ¥*l*Rr n(n£- 7><3^)7flSl nfl^ ^ 

wltb^. ^71 n 7fl£] ^S.^ AA nflS.^ 1-5. *fl 1 ^IJlS Jl^AS ^ 

*>7l ^ ^1 1 tt^JjL!- ^l*Kr ^S-°5L #71 ^1 1 ^Jr^ TjlfflE. ^Jr ^ 

l^ofl ^ls-el *]^£r *fl<yiL = ofl Dfla^i <^^*>Ji °fls.e| ^<H«)- 

^^^-» t^-S^l ^E^tiofl O]^ nflS.^ Al^Ejo^ 7-1 ^1- « 0 >7] ^- ^ ol^ # 
£ 4 
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Tl'fflS. -tibial- cH^efl^ Als^ ji^ ^^o] 7>^^ "OS. el {Memory system capable 

of transporting command and address signals fast} 

£ l(a)^r D)l2.el S-lr* ^-«)*Rr ^^^^ *]]5le) Aj^efl^. 51^ojcf . 

£ l(b)^ £ l(a)3 nflae) Aj^Efl-l- <?HH a. c^ojcf . 

£ 2^ -g- *fl l <*uhh 4=. pflae) Ai^Efl^- q-Efvfl^ s^oicf. 

5. 3£r £. 2^ nfl 51 el ^l^-fir 5L^o]cf. 

£ 4^ z\] 2 nj~& nflse) Al^Efl^- q-Ej-vfl^ 5£^o]cf. 

[^sl ^ltr -Ml 

3. ^ 5^ 7Wb *fl5Le] Al^sflofl ^Jojcf. 
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<9> 2)5- cfl-g-^Sl ^-H}*>^- Aj^Eflcq ^^. 7 > ^7]-^«Hl ^ & 

<io> £ l( a )^ °flS.5l 5.f:-t- ^-*l*Rr ^til^^ oflS-E) Al^^§- u}-e^^ i^ojcf. 

<n> oflolJiS.CMBH di^CSKTl, SLT2 - SKTm)*°l z^s] ^(SKTl, SLT2 - SKTm) 

afl-E^ 2-^CMDl, MD2 ~ MDmH 2.^(MD1, MD2 - MDmHlfe ^1 

5-?) ^(MCHIPH 5. l(a)^ ofla.^ ^(MDl, MD2 ~ MDm) f2f DIMM(Dual In 

Memory Module)°l sf^- tr 1 ^. 
<12> cc*]- ^l^a.S.CMB)^^ oflS.^ S.1-CMD1, MD2 ~ MDm)5 ^7^1^ *lH*Rr 4 

^(110)7}- ^-av^cf. ^<H«.(no)^- a^^] 7 }x] £ l(a)<HM*r ^} °] 

= efl^ ^lJl(ADD)^ 7i°fl= ^(CMD)^ JEWISH ojt}. 
<13> £ l(b)^r i l(a)^ nfl_2.il] Al^efl^- °)o\}^ 

<u> ^2.^ S.1-CMD1, MD2 - MDm)°fl ^7fl£] ofl£.e] ^(MCHIP)°1 XJjl ^H-^ 

(110)5. -fEi uflS-ii) 2f-(MDl, MD2 - MDm) 5 <H2.efli ^15: (ADD) ^ 7]*H = a1s(CMD)7> <?]7> 
€4. S^(MD1, MD2 - MDm)£- ^ = ^1^ ^lJl(ADD)^ = ^IJKCMD)* ^^-(BFRl, 

BFR2 ~ BFRm)# -f-*H ^ 
<is> tJ]3l^-(BFRl ( BFR2 - BFRm)xr tfl-§-^^ ^IrCMDl, MD2 - MDm)°fl 

xJft*o\) ^cg^ A]SL(ADD)^ ^nfljr A]^(CMD)1- ^l^Rr e^l>iEi(n]£Al)s]- ^71 ^ 

^al tic}. tH^c AlJr(CMD) ^ <H = e ^ ^l^(ADD)^ nflS.&| S-lr(MDl, MD2 - 
MDm)^ ^-^(BFRl, BFR2 ~ BFRm)5. 9}7}Q ^ 
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oflS-E] 2-1- (MD1, MD2 - MDmHl v))s.?) ^(MCHIP) ^V^cf. ZL^M- DQ ^^(nj^ 

^1)^ oflS-S] 2.1-CMD1, MD2 ~ MDm)^ z^zfrs] ^(MCHIP)-^S. 33 <?l7>^cf. 

<16> ZL^c-l), £ lofl ^ij- ofls.^ Al^(ioo) ^2,^ *]}3-?l £1-(MD1, MD2 - 

MDm)^ w.( s tub)(STBl > STB2 - STBmH sl«H Ti^JEL ^1Jl(CMD)2} ^^efli ^Jl(ADD) ^ 
cflols^l- JL^o_S. oflS.^ £1-(MD1, MD2 - MDm)S. *r &4. 

<i?> ^E-ly.CSTBl, STB2 ~ STBm)^ ^ = efli/^nfl^ tt^7> ^(SKTl, SLT2 - SKTm)# 

*1 nfla.Bl 2.1- (MD1, MD2 ~ MDm)^ nfls.e) ^S)^ ^ 44^4. DQ *H 

^(4-2^1)4 ufl2.E| S-l-CMDl, MD2 - MDm)4 v\)3-£\ ^(MCHIP)^-S ^sItt 4 
4M14. 

<is> n>^nv d)| 2.S] 2KMDm)4 iE-| H.(STBm)# 4H4 ^ ti.(STBl, STB2)»£: ^Ei 

J±#(STB1, STB2)-§- -f-*H ^(MCHIP)AS ^2.31^ ^]Jl(ADD)4 ?i<?B = 

^IJl(CMD) 31 o] 9] ^£f ^tltVcf. 4^l D -t °fl2.E| 2^(MDm)4 ^E^(STBm)^ 

^ = sfli ^]Jl(ADD)4 4^2. ^JUCMD) SE^r dH^S] aflSHM SHr4. 44 4 °fl2. 

E| 2l(MDm)4 ^Ei tL(STBm)^r wj^El -g-444 &4 nfl^-o]cf. 

<i9> o]s>\- £o) iEjw.CSTBl, STB2 ~ STBmH 4^1^ a] 5: (ADD) = <JJL(CMD) 

4 4-5. 4S}# #4 44 444 nflaa] 21-(MD1, MD2 ~ MDm)^ 4 4 ^-(BFRl , BFR2 - BFRm)# 
3H4. »H*l-¥-(HFRl, BFR2 ~ BFRm)^ vfl^-<Hl 314 iE] (424 ^444 42efli 
45UADD) ^ 4 D J12 4lJ:(CMD)4 ^£7f 444^ ^J-ir ^fcf. 

<20> Zl^4 tt^Jf (BFR1, BFR2 - BFRm)# ^44^ ^^-S.^ DQ 4^4 ^ E-| ( d] a] ) o{] 

Sl^- 44e14 ^£ §-7fl» gfl^^- ^ &_on} i^KSKTl, SLT2 - SKTm)4 4^) <?J4^/ 
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THSflAl^^ ^(parasitic L/C)S. <H = efl^ ^]JL(ADD) ^ ^l^(CMD)^ HHeI 
^r5Lt t^H^Itt ^7} ^cf. 

<2i> a. t^ol o]s.ji^>^ 7 ]#^ ^-^1^ ^nfl= Al^sf cHcefli AlJ:* 

<^ JI^^O] 7}^ T^* 7}7|^ DflS^ Al^Efl^. 

JiJEL ^ ^7l ^oi^cofl 3]^ ^15]^ 4^7fl^ aflS-El ^llr# ^«l*Hr n(iv8: 

<23> AV 7 ] ^ 1 A)Jr^ ^oflc A] J: ^ C^JELEfli Al^olJI ^ 1 tt^ ^7) *\] 1 ^1 

S« ^a]^ 5^1^E^# ^ylfVc}. Aj- 7 ] ^1 ! a] 3]-^ ^r^le>ji Ai^ofl 

^7] ^JE HL^r *1<?1 ^71 ^ 

<24> a o V 7 ) ^IS.e] A]^Efl^ 4^7fl^ ^]l:Ol m(m o. ^o^^o) 2. 
1-1"* D] i^M, ^7) DflSB) tfl-g-S]^ Ti^B^l- ^-*H Aj. 7 l uflol^cofl <a^£) 

3L, ^7l m 7fl^ nil Sal £ffA z}-Z}- ^| 1 AjSLl- ti^^M pflssl o] 7 ^]. 
»1 2 tH^-f* ^altVcf. 
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<25> # 7 ] *\}3-Z) ^^e^o. ^ 1 A}Jr-i. i£^Hr ^H^-l- b| ^-Bl^-Cf. #7l n 7fl^ nflS-S] 

^3*^: ^"71 ^<H^ #7] m 71] a] nfls. Si SL^f- *>c>H] nfl*]^ ^-g- s.^ o_ s ^-cf. 
<26> # 7 ] 7l#^ J^l* ^*>7l ^tb £ ^1 2 ^Al^ofl t^S. xfSLZ) ^ 

Ji= , n 7flSl nfl^el ^Ht £ m(m^ 4^) 71^ v])^ 5L^-Qr 
<27> n (n^r 7>^^)7fl^ ^l5L£l ^£L*£r ^7] ^2-^ 4^ 4^7^ v\]S.^{ 4 

44 ^wl^cf. m(m£ 7>^^)7fl2l nflS^ SLl-lr^ tfl-g-s^ A o v 7l oil 

ol^ofl o^^H, ^7flSl v))5L?] ^l-l-ol #zV^tf. #71 n 7fl5l nflS-i!] ^ #7l 

m 7fl^| Dflaei s-l-l-^: 44 ^1 l tH^«H ^lasl 4*1*5. ^Vsfrfe 

<28> ufls.^ ^a7> ^al^Kr ^sq- #71 «fls-eq £^1 ^-«i§>^ pfls.^ # 

<29> ^-^^ a. igj-^o} ^^AVoj ol^ ^ 1^0] ^ A ]o11 ^"#£1^ S-aj^- ^ 

§1 oi^^>7l ^lH^r -a ^-^^ al-^^t}- -3*H# *114*Hr ^ ^ £^<*| 7l7fl^ vfl 

^Ml^l -g^t^. 4 *ti4€ ^s^Jltt ^« 

<3i> £ 2fe *f| 1 ^AHHl 4= v\)s.?l Al^Efl^- q-El-vfl^ £^°14. 

<32> £ 21- ^"2:^}^, ^l£Sl Al^Efl(200)^r ^ (MB) ^ ^1 (MBHl *1^ 

^Hr7flsl d11S.s| #*m(MCHIP)^- 44 ^l^Rr n(n£- 4<3^)7fl£l ^sel ^H-&(MR1, MR2 ~ 

MRn)* ^Hl^cf. 
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<33> n 7flsl oils. a) ^H#(MR1, MR2 - MRn)£- ^ *f| 1 ^IJUSDl- w^U^M v]]s.^ 
»(MCHIP)S. S]7>S}-fe afl 1 tH^-^-CBFRl, BFR2 - BFRn)» ^lW. i ^JUSl)^ 7M-= 
^lJl(CMD) ^ ^Hefli ^}JL(ADD)°ltf. 

<34> £ 3-^ £ 2^1 Al^Efl^. <X6)]X] £^olc}. 

<35> o]^> > £ 2 ^ £ 3-§- ^-^^1 1 ^*HH1 ^i^io) ^-^-o] 

A cHl*l -£^^. 

<36> £ 2<H1>H ^ Xl^ol , nfls.^ #*]»(MCHIP)£r 2.1-^ ^Sl^l o>u|^ pflo]j±.EL 

(MB)°fl aj^ ^^cf. ^sfloll 5>u|-Sl nfls-s} 2.^) ^S]^ ^lS.e) #*|l-(MCHIP)-4 
v\)5.£( ^>M-^ "A 2. 3 ^a(MRl, MR2 - MRn)» tM^cK 

<37> «v^cq Dfla.^ ^3L(MR1, MR2 - MRn)^ AA A 1 ^^^-(BFRl, BFR2 ~ BFRn)# ^] 

*fl 1 tH^CBFRl, BFR2 ~ BFRn)2 ofl<£]J±2.(MBH 3)3 . 
<38> ofls.^ ^](MCHIP)7> tjfloljiJE.tMBHl 33 ^lSl£S ^HflSf ^u_7} «H^*1 

0 >M*M #2£] ^cf. 

<39> *]j i tt^Jf (BFR1, BFR2 - BFRn)^ A 1 ^l^(Sl)!- ^-tl^>^ (^1^1 =l*\ 

SEtb *ll 1 tH2)-!f(BFRl, BFR2 - BFRn)^ #^ ^1^(^12.^1)^. ^a]*>ji a]5K°1£ 

<40> w. ( n]£Al)^ ^ ^7l ^HCPhase Locked Loop) S^r *1<£ -g-71 ^H. (Del ay 

Locked Loop) 0 ^ t= aa4- A 1 tH^CBFRl, BFR2 - BFRnHH € 1 ^(Sl)^ ^ 

(MCHIP)S. <y7>^cf. 
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<4i> 3R V -S-71 ^-=(nl£Al)^. zfzfcq u\]3.z) a§a(MRl, MR2 - MRn)^ j\) 1 tH^Jf (BFR1, 

BFR2 ~ BFRn)S. 9}7}& *fl 1 ^Jl(Sl)l- zj-z*s} nfls.^ ^H(MR1, MR2 - MRnH nflS.^ 
^^•I-CMCHIDS o] 7 >sliE^- S}^ 71^-^- 

<42> S*V #S} ^-H(Dl£Al)ofl o^o} <#^o] 2i^5\o] 7^2) ufl 

2-2} ^11-(MCHIP)S. -§-*H ol 7 >^ ^ SUtf. 

<43> l ^^-^-(BFRl, BFR2 ~ BFRn)^ 1 4] 31 (SI) ^ #^ ^lJl(nl5.A-| t} 

# fflS.^ ^3.^ 1 tHsl-^-S. n 7fl^ uH2.ii] ^H(MR1, MR2 - MRn)£) AA$\ A 

1 t^^l-T-CBFRl, BFR2 - BFRn)^ a|3 ^^€4. 

<44> ufls.^ A]^Efl(200)^ 1 ^l^(Sl)!- ^*Rr ^1^-^(210)^- d) ^wl*H=K ^H-'f 
(210)2 *H<yiL.EL(MBHl £ 2Sf ^ ^1S.&1 aI^e^ (200)£r ^tL^l ^tb ^ 

^ ^IsM- <Hi=efli ^IJlS} ^2 ^ oicf . 2^ ^ 

2(MR1, MR2 - MRn)a>cf ^) i tf|3l^-(BFRl, BFR2 ~ BFRn)# ^-til^^ ?1^2 % <^He|i 

<45> A]i^(200)^: ^7fl^ *fl2il) ^*]^o] m ( m o. 7}°^)7fl^ nfl2&| £ 

tt( D IM)t ^ti]^ ^ o^uf. ^2^ 21:1- (*1 2^)^ ^E-KnlSA])-!- ^} 

<^ °H<?]Ji2(MB)ofl ^^€4. m 7flsq *fl2El S.^l-(^S-Al)^. z}-z]- i a1Jl(S1)# tH^*}- 

<46> n 7fl^ nflse] ^2#(MR1, MR2 ~ MRn)^ *)H-t-(210)S}- m 7j\9) v\}s.z) 2^1-(d]2a1) 

AVoHl ufl^]5lcq-. Dflo]iic(MB)ofl n)]S.£l ^ll-(MCHIP)ol ^ ^H-t(MRl, 
MR2 - MRn)3f ^25} 21-1- (*1 2*1 2^f- ^l*Hr ^25l ^^^ofl ^-*V o. jjL^tf. 
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< 47 > £ 4^ *fl 2 "flS-Sl AliEjf M-Bl-vflfe H^olcf. 

<48> £ 5^ 3E 4^ Al^E^^- <*o\}^\ ^v*o]t%. 

< 49 > £ 4 ^ £ 5* %^s>^ , *fl 2 ^UHH 4€- ^l^(400)-£- ^l^Ji 

= (MB), n 7fl<^ nflse| ^a#(MRl - MRn) 3d m(m^ ^^^)7^ ofls.^ S^1-(MD1 - MDm)* 

<50> n(n^ *}<?!^r)7fl<i) nflS.^ ^3#(MR1 ~ MRn)£r tfl ^liL-EL (MB) 41 3)3 ^^l^ ^Hr7fl^ 

3ir ^^Ei(CNCTl ~ CNCTm)* *fl<?l iLE-CMBH £^5)^, 4^7^ nflsie) 

(MCHIPH ^^cf. 

<5i> n 7fl^l ^jS-E] ^£H;(MR1 ~ MRn) ^ m 7^ uflS-ii) S.-f-I-(MDl ~ MDm)£r A] 1 ^1 

S(S1)1- tH^e^H nfls.^ #*]1:(MCHIP)S. <y7>^>^ tf^-^CBFRl- BFRn, BFRD1 ~ BFRDm)» 

<52> o|sf, £ 4 ^ £ 51- a. hVt^o] ^ 2 -^HH °llS-Bl A]^eflo] -§^o] 

<53> Dflssl A]^efl(400)^ £ 2^ Al^tfl (200)4 "fl^H^CMBHl ^ ^^tt 

A3.^\ ^l-l-(MCHIP)^- ^tll^Kr ^\}3.^\ ^31-(MR1 ~ MRn) 4 ^1 #(MCHIP) °) *<t^S\ 

^ m 7l]^ S.€-(MD1 ~ MDm)-|- ^1 ^l^-. 

< 54 > & t ^t}- ^ ^M. ^X]-5}7] ^la^ ^H-(MCHIP)* 

°fl<a^.= (MB)oll ^tN- ^ A H1 3.1:(MD1 - MDm)£ *ll <?]iLJ= (MBH <£^*Vcf . nflo]^. 
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= (MBW1 v]}3-?) a.l-(MDl - MDm)-§r m 7fl <&&?t ^ nflse) 2.1" (MD1 ~ MDm)^> 

-§- °fi*m=(MBH ^^Hr *}&z\f>\^. 
<55> ufla.^ Aliefl(400)^- 1 ^Jl(S1)« iH^Hr ^l c H-?-(410)# c) ^ #4. ^. 

E|J1, XM-^UlO)^ ^S1-(MR1 ~ MRn) 7>>ojcq XH ^(410)4 *flS.e| S-tt 

(MD1 ~ MDm) a\o}°] Tji^iLcJ- ^cf. ^, n 7fls} nflae] ^5L#(MR1 ~ MRn) ^8- XH ^-(410)^ m 

7fl2) riHS.E| £1-1-(MD1 - MDm) A>o]o)] tifl^l^cf. 
<56> cfA] >a^*>^, m 7fl2] 2.1-i-(MDl - MDmH ^l^Hr AAQ ^^-^-(BFR1~ 

BFRn, BFRD1 ~ BFRDm)^ XH^fUlOH^I iHjS)^ Xl 1 ^1^(S1)# =tH1*H cf-§- a^^S. 

<&7}*}7] 3*M ufl^ls]^, °fl2-&| 3§H!-(MR1 ~ MRn)°l *H s] -*f (BFR1 - BFRn) 

7} u\)S.£\ 2.^1-(MD1 ~ MDm)°l ^tO^fe ^^^-(BFRDl - BFRDm)iLtf ^ Xl 1 ^S(S1)# *r 

<57> n 7fl£] v\)3-Z] ^H#(MR1 ~ MRn)-^ XH-^ (410)^4 v\]3.z) 2##(MD1 ~ MDm) ^}o]o\) wfl 

sVM-s] Dflae| £f(HDl) D ^| oH<?]JiL=(MBH ^A v ^ ^ S.1-(MD1)£ ^a.* 

gx] o>q*Vcf. n^sM, Dfls.^ Al^Efl(4oo)-^ XI 1 4l3L(Sl), ^ ^ = efli <dJL ^ tS^H- 41 

3L* JL^-o^S. ^12- Si ^-^-i-CMCHIP)^ ^ &i=h 

<58> ofla.^ A]^Efl(400)ol ^ 71] Dflsel S.-i-(MDl - MDm)-ir *M ^1-2-3 ^ 

H#(MR1 - MRn)°] ^«l*Rr ^SL&[ *(MCHIP)£ ^3 T^l^M ^>u]^>o^ xi i 

<d-£(Sl)« ^l*Rr ^ o^cf. 

<59> XIS.BJ ^3(MR1 ~ MRn)M- 2-1- (MD1 ~ MDm)£r ^^^-(BFRl- BFRn, BFRD1 

- BFRDm)!- ^«l*>o] tH^Jf (BFR1- BFRn, BFRD1 ~ BFRDm)^ 2 22} X) 1 *H ^-^-(BFRl- BFRn, 
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BFRD1 ~ BFRDm)2]- 7)^ s}n} ^-S* 7>^]cf. n)-^ ^ltb ^^4. 



<60> nfls.^ ^5L(MR1 - MRn)7> ^Hl*>^ nflJH.E] ^]»(MCHIP)^ ^ nfl£2] S.t-(MD1 ~ 

MDm)°l ^u^Rr nflae] ^11-^ ^ 

#£-o)o} S.AVo^ *]Al o. 7} ^1 7>Ef^ ol^Ei tfc£^ £t§ ^ ^}cA)7\ 7}^*}^ 

o]«fl§ ^ojcf. Uj-SM, ^ ^-^o^ 7 )^*j iLir^^r 3^ J^H^^^ 7} 

<62> ^ ^T^oll 4^ ^IS-a) ^fcflo. Dflo] t^J=o11 v\]S.^ ^ 

Sj-JI ^1S.E) ^11- ^1<H*>^ tH^-I- ^-O.S^l ^BjU.ofl °]*V nfls.e] Aj^Eflcq ^ i^oj 
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[^t 1 * 1] 

[^T 1 * 2] 

= -41:8: ^ cH^efl^ ^lJioiji, 

#7l *fl 1 tH3]^^ ^-71 1 ^>0*Rr Efl^>zEil- ^-tilSKr ^ O.S 

[^T^ 3] 
I^T 1 * 4] 

^ A o V -§-71 ifLa(PLL)°! ^£.3. Dfl2.sl Al^efl. 
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i^^ty 5] 

Xl 3*oHl SU^i, ^-71 ^71^-^ 

[^n 1 * 6] 

XI iW SH-H, nfla.^ 

^71 nflS-el S.M£- ^^B^ -f-csfcr} aV 7 ) nfl o} j£:= ofl ^^JI, 

^"71 m 7fl S.»£ Zj-Z]-, 

Xl 1 tH^^^V^ ^-7] ^2.^ <U7H?Rr X| 2 tH^-fr ^W] f>}^ 

7] 

XI 6%H1 5^1, -*7l XI 2 t^^-f-^, 

T^l^fe 3* ^HJ ^ nflS.^ Aj^Efl 

[^t 1 * 8] 

#71 all 1 iH^Rr XH-¥-# *X ^ul^ ^ a^jo S sf^ tjfls-el Al^efl. 
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[^^*o> 9] 

^-71 *1H^2J- #7] m 7flSl Dflae^ A\o]d\] Bfl^S)^ ^-i; ^ nflSfil 

10] 

i°Jl£ ; 

)7fl^ h(|:elsJ ; * 

cfl-g-s]^ tH^^i- ^7) ^sM, ^7fl^ ufls.5j #*m<>i 

^7} n 7^ Dfl5L^ * ^7) m 7flSl nflae] £ft^ 

11] 

7l°fl= ^IJ: ^ <H = efl>i ^IsoIzl, 

A oM w^Jf^- <$7] z\) l aIJM- ^l*Hr efl7lA E ^ f ^a)^>^ ^-g- s^o S ^ ^ 
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12] 

Xl 10*<M1 9X*\*\, A oM w^Jf^-, 
13] 

^7l ^-H(PLL) S^r ^7l ^-H(DLL)*] 3* ^8 *m 

14] 

xi io%hi 5a°w, 

^-71 Xl 1 *!3i» ^48*Kr XH-^-# 3 ^l^Rr ^-g- f^jOl tr}^ nflSLS} A]i<g. 
15] 

XI 14%H1 $a<>H, a o V 7 1 ^o^S]- ^-71 nflS-El ag^s A>o]o) Tl&l^, 

^V 7 1 *fl<X«-<4 AV 7 ] jiff A>ol^ 7]smcf ^ ^ A] 

— vj • 

16] 

XI Sl^H, ^71 n 7fl^ ^31-8-, 

a>71 XM«-<2f AV 7l m 7 1]^ Dll£5l £ff Afojofl afl*l5^ ^3 -fr S>^- nflS.^ 
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#3£ ^71 Ajjrofl ^71 £H A o V 7l ^^-efli * 7M£L tfl-§-£]^ uflJE.^ 
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